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3 Claims. (CL121-38) 
My invention relates to fluid pumps and par 

ticularly to control apparatus for fluid pumps 
which are adjustively variable in capacity. . . . 
In hydraulic transmission systems for motor 

vehicles wherein fluid is circulated through 
wheel-driving fluid motors by a fluid pump driven 
by an internal combustion engine, it is highly 
desirable that the fluid pump be conveniently 
adjustable in capacity to provide for variation 
of the transmission ratio between the internal 

- combustion engine and the wheels of the vehicle. 
An object of my invention is to provide control 

apparatus for a fluid pump of a type which is . 
conveniently adjustable in capacity through a 
range between maximum output and substan 
tially zero output. 
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* Fig. 4 is a horizontal sectional view of a detail 
of my control apparatus; and 

in dottedlines. 

O 
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Another object is to provide such a control 
means capable of being actuated by vacuum in 
the intake manifold of an internal combustion 
engine employed for driving the pump to auto 
matically vary the capacity of the pump in pro 
portion to variation in said vacuum. . . 

Still another object is to provide such con 
trol means with additional control facilities for 
selectively limiting the maximum capacity for 
Which the pump 
trol means. 
Yet another object is to provides such pump 

control apparatus including still another con 
trol device for use to reduce the pump output to 
substantially zero independently of all other con 
trol means. 
Another. object is to provide such pump con 

trol means adapted for operation by control ele 
ments similar to the pedals with which auto 
motive vehicles are customarily equipped. 

Fig. 5 is a horizontal sectional view of the 
vacuum-controlling valve; device of my control 
apparatus with certain parts thereof... shown in 
one position in full lines and in another position 
While my pump control apparatus is adapted 

for use with fluid pumps for various purposes 
it is particularly adapted for use in automotive 
vehicles having a hydraulic propulsion System. 
Referring to the drawing Fig.1 shows an em 
bodiment of my invention. The pump shown in 
cludes a casing C, a fluid inlet connection or con 
duit A, a fluid outlet connection or conduit B, 
and a shaft;22 for driving a pump. Fig.2 shows 
in a simplified manner the pump identified by 
the letter Cand an engine E having a power 
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may be adjusted by said con 

output shaft 24 connected through coupling 
means: 23 to: the driving shaft or power input 
shaft. 22 of the pump C. The engine E is of the 
internal combustion type having an intake mani 
fold 25: which is connected to my pump control 
apparatus for purposes of control thereof. The 
inlet and outlet conduits A and B of the pump C 
are connected to one or more fluid motors M 
which may be connected to the wheels of a ve 
hicle for use in imparting driving torque thereto. 

A further object is to provide control means 
of light, simple, compact, efficient, rugged and 
inexpensive construction. 
These and other objects and advantages. Of... 

the invention will more fully appear from the 
following description made in connection with 
the accompanying drawing, wherein like ref 
erence characters refer to the same or similar 
parts, and in which: 
Fig.1 is a general top view of an adjustable 

Referring to Fig. 1 the casing of the pump C 
includes a relatively long cylindrical body 26, a 
relatively short cylindrical body 27, an end wall 
28, and a circular plate 29. The shorter cylin 
drical-body: 27 is aligned with one end of the 
longer cylindrical body: 26 and the plate 29 is 
placed between the cylindrical bodies 26 and 27. 
The end Wall 28 is placed on the remaining end 
of the longer cylindrical body: 26. The end wall 
28, the body, 26, the plate:29, and the body 27 are 
held together by means of nutted bolts 30 so that 
they are sealed to one another and together form 
a rigid generally cylindrical pump housing or 
casing. The portions of the bodies. 26 and 27 . 

capacity pump and an embodiment of my con 
trol apparatus included as a portion thereof; 

Fig. 2 is a simplified side view of an engine. 
pump. and a fluid motor Suitable for Operative 
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association of my control, apparatus therewith; 
Fig. 3 is a horizontal longitudinal sectional 

View of the pneumatic shifting device. Of my con 
trol apparatus; m 

adjoining teach other are increased in diameter. 
to form annular outwardly projecting members 
26b and 27b. . . . . . . . . 
The drive shaft 22 of my pump is disposed co 

axially of the casing: C. and extends longitudi 
nally, thereof from a point...outwardly of the exte 
riorly; disposed end of the cylindrical body 27 
to a centrally located point toward the inner.side 
of the end wall 28. ". . . . . . . . ". . . ; 
Means operable from a point located exteriorly 

of the pump C is provided for shifting internal 
parts of the pump C for varying the capacity 

55 thereof. Three shifting elements 68 disposed 

  

  

  



2 
parallel to each other project outwardly of the 
pump C through suitable apertures in the end 
wall 28. For cooperating with each of the shift 
ing elements 68, a sealing means 66 is provided 
for each thereof for sealing the same to the end 
wall 28 of the pump C. Since the pump C and 
the sealing means 66 include no structure there 
within constituting a part of the invention resid 
ing in my pump control apparatus, the internal 
construction of these devices need not be de 
Scribed or illustrated in this application. 
Immediately to the left of the shifting elements 

68 a yoke 69 is provided and the elements 68 ex 
tend through and are secured in Suitable respec 
tive apertured portions of the yoke 69. The ele 
ments 68 are screw-threaded at their left-hand 
ends and nuts 70 are applied to the screw-threaded 
ends of the elements 68. A single operating rod 
7 f for moving the yoke 69 is provided. The rod 
7 f is externally screw-threaded in a portion of 
it disposed in the immediate vicinity of the yoke 
69, and is screw-threadedly engaged in a Suitable 
centrally located internally screw-threaded aper 
tured portion of the yoke 69. To the left of the 
yoke 69 a washer 72 is placed on the operating 
rod T. To the left of the washer 72 a nut 73 
is provided on the operating rod 7. The nut 73 
is provided to lock the rod 7 in any desired 
screw-threadedly adjusted position of the Same 
relative to the yoke. 69. 

Referring to Figs. 1 and 3 of the drawing a 
pneumatically operable device G is provided for 
moving the operating rod 7 f for the purpose of 
varying the capacity of the pump C. The device 
G consists of a piston accommodating cylinder 
74 closed at its rear end by a plate 75 sect red to 
a flange la on the cylinder 4 by Suitable means 
such as the screws 76. The closure plate 75 is 
centrally apertured and a headed Screw TT ex 
tends outwardly through the apertured portion 
of the plate 75 with the head of the screw dis 
posed at the inner side of the plate 75. Immedi 
ately outwardly of the plate 75 a nut T3 is placed 
on the screw TT to rigidly secure the same to the 
plate 75. The screw 77 is flattened and aper 
tured in its free end portion and in this portion 
is connected by means of a pivot bolt 9 to a 
bracket 80 carried by a portion 8 of the frame of 
the vehicle in which the pump C is installed. The 
forward end of the cylinder 74 is provided With a 
closure Wall 4b carrying on itS. Outer Side a 
centrally located boss 14c, the bossed portion of 
the Wall 7 Ab being centrally apertured and hav 
ing a piston rod 82 extending therethrough. The 
inner end 82a of the piston rod 82 is of reduced 
diameter to form a shoulder and is Screw 
threaded. A pair of disks 83 and 84 are centrally 
apertured and are carried on the inner end por 
tion 82a of the piston rod 82. The disks 83 and 
84 are secured to the screw-threaded portion of 
the piston rod 82 by a nut 85 screw-threadedly 
mounted on the threads of the portion 82d of the 
piston rod 82. At their marginal portions the 
disks 83 are flared away from each other to form 
an annular groove of triangular croSS-Section. 
The annular groove carries therein an annular 
sealing member 86 formed of relatively flexible 
and compressible material. A helical compression 
spring 87 is placed within the interior of the 
cylinder 74 and, bears at its respective ends 
against the closure plate 75 and the disk 84. The 
normal position of the piston formed by the disks 
83 and 84 and the sealing ring 86 Will then be 
substantially as shown in Fig. 3; that is, closely 
adjacent the end wall 74b of the cylinder 74. A 
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portion 74d of the cylinder 74 adjacent the 
closure plate 75 is thickened and is formed at its 
outer side into a flat surface. A port 88 is pro 
vided by forming an aperture through the thick 
ened portion 74d for the purpose of enabling Com 
munication with the interior of the cylinder 74. 
When the port 88 is connected to a source of 
vacuum the piston of the operating device G will 
be shifted to the left as viewed in Fig. 3 against 
the pressure of the spring 87. This movement of 
the piston will, of course, result in increasing the 
output of the pump. 
Means is provided connecting the piston rod 

82 to the operating rod 7? of the pump in axially 
aligned relation therewith. The free end portion 
82d, of the piston rod 82 is externally screw 
threaded and carries thereon a nut 89. An aper 
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tured end of a bar 90 is placed on the threaded 
portion 82a of the piston rod 82 immediately 
outwardly of the nut 89. Outwardly of the bar 
90 an element 9 which is both internally and 
externally screw-threaded is screwed on to the 
piston rod 82 in tightened relation with the bar 90 
and the nut 89. The free end of the previously 
described operating rod 7 is formed into a ball 
92. A cup 93 screwed on to the element 9 at 
its open end is provided with an aperture at its 
remaining end through which the operating rod 
if extends with the ball 92 disposed within the 
interior of the cup 93. To the left of the ball 92 
as viewed in Fig. 4 is an element 94 having a re 
cess in its right-hand side conforming to the 
contour of the ball 92. The element 94 is of Such 
diameter as to fit within the cup 93 in the man 
ner of a piston. The element 94 has a reduced 
diameter portion 94a projecting toward the free 
end of the piston rod 82 and spaced therefrom but 
a slight distance. A helical compression Spring 
95 is interposed between the element 94 and the 
element 9 so as to maintain the element 94 in 
spring-urged engagement with the left-hand side 
of the ball 92. The ball 92 and the parts aSSO 
ciated therewith comprise a ball and Socket joint. 
For lubrication of the ball and socket joint thus 
formed an oil hole 96 is formed in the wall of 
the cup 93 as shown. 

For control of communication between the port 
88 of the pneumatic operating device G and a 
source of vacuum such as the intake manifold 
25 of the engine E, I provide valve apparatus H 
such as shown in Fig. 5. The device H consists 
of a body 97 having a projecting portion 97a 
carrying an apertured flange 97b which is secured 
to the flat exterior surface of the cylinder 74 of 
the device. G by Suitable means such as the cap 
screws 98. The body 97 has therewithin a pair 
of parallel elongated bores. 97c and 97d. The 
bores 9ic and 97 d are of cylindrical shape and 
extend from the left-hand (as viewed in Fig. 5) 
end of the body 27 to points closely adjacent the 
right-hand limit of the body 97. The bore 97c 
is disposed closer than the bore 97 d to the neck 
97a of the body 97. The body 97 is provided with 
a passage 99 therethrough registering with the 
port 88 of the device G and extending through 
the body 97 to diametrically intersect first the 
bore 97c and then the bore 97d. The Outer end 
of the passage 99 is provided with a connection 
fitting 00 to which a tube O leading from 
the intake manifold 25 of the engine E may be 
connected by means of a connecting element 02. 
An elongated cylindrical element 03 is disposed 
in the first bore 97c in closely fitting but longi 
tudinal sliding relation thereto. At its right 
hand end the element 03 has a portion 03a. 
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of reduced diameter projecting outwardly of the 
body 97 through an aperture f O4 formed in the 
right-hand end of the body. 97 coaxially of 
the bore 9ile and having a diameter somewhat in 
excess of the diameter of the outwardly project 5 
ing reduced portion 03a of the element 03. The 
shoulder provided at the junction. between the 
full-diameter portion of the element fo3 and the . 
reduced diameter portion fo3a acts as a stop 
engageable with portions of the body 97 bordering 
the aperture 04 for the purpose of determining 
the right-hand limit of movement of the element 
03. The left-hand end of the bore 97c is pro 

vided with a plug 105 Screw-threadedly engaged 
in internal Screw-threads formed in the left-hand 
end of the portion of the body: 97 defining the 
bore 97c. A helical compression spring 0.5a is 
interposed between the plug 05 and the left-hand 
end of the element 63 for the purpose of yield 
ably urging the element fo3 toward its right 
hand limit of movement. The element 03 has 
therein an annular groove fo3b so located rela 
tive to the length of the element O3 as to be 
aligned with the passage 99 when the element 03 
is at its right-hand limit of movement. Ad 
joining the groove 3b at the right-hand side 
thereof a portion. 63c of the element fo3 having 
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a length approximately equal to the diameter 
of the passage 99 is ungrooved to act as a valve. 
for partially blocking flow of air through the 
passage 99 when said ungrooved portion C3c is 

30 

placed in registry with the passage. 99. , Ob 
viously when the element 3 is shifted to its 
right-hand limit of movement the annular groove 
-03b serves to conduct air between portions of 

of. From the right-hand limit of the ungrooved 
portion 03c of the element fo3 to the right 
hand end of the full diameter portion of the ele 
ment 3 a longitudinally extending groove 03d 
is formed in the element 63 in the side thereof 
nearest the pneumatic device G. The groove O3d 
serves to permit admission of air through the 
aperture G4 and the groove, O3d into the cylin 
der. 74 of the device G when the element if 03 
is shifted to a position slightly to the left of 
the position in which it is shown in Fig. 5. 

35 
the passage 99 disposed at opposite sides there 

3 
and is secured in the aperture by means of a set 
screw.08. A centrally apertured plug 09 is 
screw-threadedly mounted in the left-hand end 
of the portion of the body 97 defining the bore 
97d. The wire for extends outwardly of the body 
97 through the apertured plug fo9. A casing:ff0. 
for the control wire: 07:is received in an enlarged 
outer portion of the aperture in the plug. 89 and 
is secured therein by means of a set screw ill. 
The control wire GT and the casing f Othere 
for may be extended to any desired suitable type 
of control element manipulatable by the operator 
of the vehicle in which my pump is incorporated. 
This control means is used for the purpose of en 
abling the operator to set the pump for minimum. 
output, regardless of the position in which the 
valve element 03 may happen to be disposed. I 
prefer that the control wire 07 be connected to 
the brake pedal of the vehicle so that the pump 
will be automatically reduced in capacity to...a 
minimum when the brake pedal is depressed for 
the purpose of applying brakes." 
The body 97 includes a portion.97e projecting 

from the main portion of the body 97 to a moder 
ate distance toward the pneumatic control device 
G. The portion 97e carries therein a rod 2 ex 
tending to the right therefrom, the outer end of 
the rod being extended through an aperture in 
the free end of the bar 90 which is carried by the 
piston rod-82 of the pneumatic device G. The 
bar. 90 is movable longitudinally of the rod 2 
responsive to the longitudinal movement of the 
control rod 7 of the pump. The outer endpor-, 
tion of the cylindrical valve element 03 is shoul 

40 

dered at .03e and provided with screw-threads 
03f outwardly of the shoulder 103e. A flat mem 

ber 13 which is apertured in its medial portion 
and mounted in its apertured portion on a rod 2 
for sliding movement longitudinally thereof is 
apertured at its lower end as viewed in Fig. 5. 
and is mounted on the screw-threaded portion 
103f of the valve element 03. The flat member 

45 

The right-hand end of the bore 97 d is pro 
vided with a small air admitting aperture.97f 
through the right-hand end of the body 97. With 
in the bore 97d there is provided a somewaht 
elongated cylindrical element 06 closely but 
longitudinally slidably fitting the portions of the 
body 97 defining the bore.97d. The element f O3 
has near the left-hand end thereof, an annular 
groove C6a for permitting passage of air be 
tween portions of the passage 99 at Opposite Sides 

50 

if 3 is secured to the outer portion of the valve 
element fo3 by means of a nut f4. The upper 
end of the flat member? 3 as viewed in Fig. 5 
carries a socket member 13a wherein a flexible 
casing 4 containing a control wire f 5 is se 
cured by means such as the set screw 4a. The 
flat member? 3 is apertured for extension of the 

o control wire (5therethrough toward the bar 90. 
An abutment element f6 is mounted on the rod ... 
2 for longitudinal movement therealong, be-, 

tween the flat member 3 and the bar 90 and 
the end of the wire i? 5 is secured to the element. 

55 

thereof when the element fo6 is in the position 
shown in Fig. 5. To the right of the groove. 06a 
the element 06 is ungrooved through an axial 
distance approximately equal to the diameter of . 
the passage 99 so that the passage 99 will be 
blocked when said ungrooved portion is in regis 
try, therewith. To the right of the ungrooved 
portion of the element G6, a longitudinally ex 
tending groove 06b is formed in the side of the 
element f6 nearest the previously described 
elongated element O3. The groove 6b is for 
the purpose of admitting air through the aper 
ture 97f, the bore 97d, and the groove foGb 
into the passage 99 when the element C6 is so 
positioned that the groove (86b is in communi 
cation with the passage 99. For operation of the 
valve element fog a control wire OT is received 
in a suitable aperture in the element 06 as shown 

i? 6 by means such as the set screw f4a. 
The control wire if 5 and casing. 4 may be 

... extended to and connected to any suitable con 
trol element adapted for operation by the opera 
tors of a vehicle in which my apparatus is in 

60 corporated to shift the wire 5 longitudinally 
of the casing f4 and hold the wire 5 in any 
adjusted longitudinally shifted relation with the 

70 

flexible casing 4. This control element may be 
similar to the well known frictionally restrained 
button control device which is commonly used in 
nearly all present days automobiles as a hand 
throttle or choke control device or similar to well 
known hand control pull button devices which 
have been widely used to control radiator shut 
ters, mufflers cut-out valves and other devices 
through a pull wire in a flexible casing. Manipu 
lation of the control wire i? 5 to shift the same 
longitudinally of the casing f 14 is utilized to 
effect, adjustive variation in the distance between . 
the flat member 13 and the abutment element 
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6. The casing 4, being flexible, will move, 

at the corresponding end thereof with the fiat 
member 3 to accommodate said shifting and 
variation. When the wire 5 is held in an ad 
justed longitudinally shifted relation with the 
casing 4, the distance between the abutment 
element in which the wire 5 is secured and the 
fiat member 3 in which the casing 4 is se 
cured is adjustively fixed since the Wire 5 is of 
such strength as to prevent stretching or buckling 
of the portion thereof extending through said 
distance and the wire 5 is retrained against 
longitudinal movement in the flexible casing i? 4. 
As the flat member 3 moves relative to the 
valve body 9 the fiexible casing 4 and the Wire 

5 therewithin will bend together as a unit in 
portions thereof immediately to the left of the 
flat member 3. As the operating rod 7 is 
moved to the left to increase the output of the 
pump the bar 90 will be moved therewith to the 
left, as for example from the dotted line position 
shown in Fig. 5 to the full line position. She bar 
9 functions as an abutment for element ft 6. When 
the bar 96 has engaged the abutment element 6, 
the abutment element 6 will move with the bar 
9) as the bar 9 is moved still further to the left. 
During the last mentioned movement the left 
Ward movement of the abutment element 6 is 
transmitted through the control Wire 5 and 
casing 4 to the flat member 3 and to the 
valve element 3. Movement of the Valve ele 
ment 3 to the left Will first block communica 
tion between the connection element 9 and the 
interior of the cylinder 4 of the pneumatic Oper 
atting device G. This will prevent further nove 
ment of the piston rod 82 to the left. If the valve 
element 3 is moved sufficiently to the left the 
groove 33d therein will conduct air to the pas 
sage 93 and from the same into the cylinder 75 
to admit air thereto, and accordingly permit the 
spring 8 to push the piston rod 82 to the right 
for reducing the capacity of the pump. In the 
position shown in Fig. 3 it will be noted that there 
is a slight degree of communication between 
air passage fo3d and passage 99. Initial nove 
ment of the piston 83 causes movement of the 
valve G3 to the position shown in Fig. 5. The 
slight flow communication between said paSSages 

3d and 99 permits flow of air into the chamber 
G to increase pressure therein and permit fur 
ther movement of the piston 38 slightly to the 
right. This will move the valve 33 to a position 
where a degree of communication is afforded 
from air passage 99 through air passage 93d 
to the conduit OO which is connected to the 
source of reduced pressure. This variation of 
the valve 3 due to pressure changes Will re 
sult in an approximate balance and a slight de 
gree of communication will still be afforded 
between air passage 103d and passage 99. A 
drop in applied suction permits the bleeding of 
air from passage C3d through passage 99 to the 
left-hand side of piston 83. A helical compreS 
sion spring is placed on the rod f 2 between 
the flat member 3 and the portion 97e of the 
body 97. The purpose of this spring is to 
afford yielding resistance to leftward movement 
of the flat member 3 beyond the point where 
the air admitting groove 3d of the Valve ele 
ment 3 comes into communication. With the 
passage 99. The abutment member 9) and abut 
ment element S operate cooperatively in such 
a manner that the valve 3 will be operated to 
prevent movement of the control rod 7 to the 
left appreciably beyond a point where the abut 
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ment member 90 engages the abutment element 

6. It then follows that the control wire 5 
may be adjustively operated to adjustively de 
termine the maximum output of the pump. For 
example, when it is desired to start a vehicle hav 
ing my pump incorporated therein in aSSociation 
with an engine E and wheel driving motors M, 
the control wire f 5 may be projected to Such 
a distance that the pump Will have a minimum 
output per revolution and hence produce a trans 
mission ratio between the engine E and wheels 
driven by the motors M corresponding to the 
transmission ratio obtained in the conventional 
motor Vehicle when the gears are placed in what 
is commonly known as low gear. As the ve 
hicle starts to move and increase its Speed of 
movement the wire 5 may be retracted to per 
mit successively higher outputs of the pump to 
change the transmission ratio between the engine 
E and wheels driven by the motors M toward a 
ratio corresponding to that obtained in the con 
Wentional motor Vehicle When the transmission 
gears thereof are set in What is commonly known 
as high gear. 
The output of the pump is also varied respon 

sive to changes in the degree of vacuum existing 
in the intake manifold 25. This output variation 
obtained responsive to Variation in manifold 
vacuum is Such as to automatically decrease the 
output of the pump responsive to increased load 
Such as would be occasioned by a vehicle reaching 
and ascending a hill. The reduction in output 
of the pump, of course, produces a change in 
transmission ratio such that the engine E will 
produce a greater number of revolutions than be 
fore relative to the number of revolutions of 
the motor M. The nanner in Which this varia 
tion in transmission ratio is effected is as fol 
OWs. The variable device His first assumed to be 
in such condition that the interior of the cylinder 
74 of the pneumatic device G is in communi 
cation with the intake manifold 25 and will hence 
have therewithin a degree of Vacuum corre 
Sponding to the degree of vacuum in the intake 
manifold 25. As the vehicle encounters a hill 
the torque required from the motor M and hence 
the torque developed by the engine E is increased. 
This Will cause a reduction in the degree of 
Vacuum in the manifold 25 and in the cylinder 
7. Reduction in vacuum will enable the spring 
8 to push the piston rod 82 to the right to such 
a point that the pressure of the spring 87 will be 
equal to the pull of the vacuum on the piston of 
the device G. This movement of the piston 84 to 
the right results in reduction of the output of 
the pump C, and accordingly alters the trans 
mission ratio to provide a greater mechanical 
advantage between the engine E and the wheels 
driven by the motors M. When the vehicle pro 
ceeds from an upward slope on to a level road 
the vacuum in the manifold 25 and in the cylin 
der 14 Will tend to increase due to reduction in 
the torque required of the engine E. This in 
Crease in Vacuum will suck the piston of the 
device G to the left until the suction on the 
piston equals the pressure afforded by the spring 
8. This leftward movement, of course, increases 
the output of the pump and reduces the number 
of revolutions of the engine Erelative to the revo 
utions of the wheels of the vehicle. The engine 
E may, of course, be provided with a throttle of 
Conventional type and provided with a throttle 
Control accessible to the operator of the vehicle. 
With my automatic control it should be apparent 
that less variation in throttle position will be re 
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quired than is necessary in operation of conven 
tional motor vehicles when the road conditions 
vary. . . . . . . . 

For the purpose of excluding dust a cover 8 
which may be formed, if desired, of flexible ma 
terial and be in tubular form is placed on the 
casing C. of the pump at one end and on the de 
vice G and Hat its other end. A supporting ring 
for the medial portion of the dust shield f {8 may 
be provided if desired and this ring A9 may be 
rigidly attached to any convenient means of 
support. 

For convenient operation of the control Wire 
5 I prefer that the same be connected to a 

pedal corresponding in nature and location to 
the usual clutch pedal of conventional motor 
vehicles and be retracted responsive to depressing 
the pedal so that the pump output will be sub 
stantially zero when the pedal is depressed fully. 
While I have described my automatic control 

apparatus for variable capacity fluid pump as 
asSociated with parts of a motor vehicle it should 
be apparent that the pump control means is 
readily adaptable for use, in apparatus other 
than motor vehicles. 

It is apparent that I have invented a novel, effi 
cient, effective and compact type of control ap 
paratus for variable capacity fluid pumps where 
in particularly effective automatic control means 
are included. . . . . 

It will, of course, be understood that various 
changes may be made in the form, details, ar 
rangement and proportions of the various parts 
without departing from the scope of my inven 
tion, which generally stated, consists in the mat 
ter shown and described and set forth in the 
appended claims. 
What is claimed is: 
1. Positioning apparatus consisting of, the com 

bination of a pneumatic device having a shift 
able element carrying a control member, said 
shiftable element being associated with a cham 
ber so as to be deflected in one direction re 
sponsive to vacuum produced in said chamber, 
resilient means yieldably urging said shiftable 
element in the opposite direction, valve means 
for controlling communication between said 
chamber and a source of vacuum, resilient means 
for yieldably holding said valve open relative to 
said communication, a shiftable operating mem 
ber for said valve having an abutment element car 
ried thereby, and an abutment member carried by 
said control member and aligned with said abut 
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ment element for engaging the same to cause 
closure of said valve relative to said communi 
cation at a pre-determined point in movement 
of Said shiftable element in said one direction 
so as to halt said movement at said point, and 
said valve being arranged to connect said cham 

55 

5 
ber to the atmosphere when in a closed position 
relative to said communication between said 
chamber and a source of vacuum. - 

2. Positioning apparatus consisting of, the 
combination of a pneumatic device having a 
shiftable element carrying a control member, 
said element being associated with a chamber so 
as to be deflectible, in one direction responsive 
to vacuum produced in said chamber, resilient 
means yieldingly urging said element in the op 
posite direction being included in said pneumatic 
device, Valve means for controlling communica 
tion between said chamber and a source of vac 
uum and including two valves connected in se 
ries, each of said valves being arranged to con 
nect said chamber to the atmosphere when in 
fully closed position relative to said communi 
cation, resilient means for yieldably holding one 
of Said Valves open relative to said communica 
tion, a shiftable operating member for said one 
valve having an abutment element carried there 
by, and an abutment member connected with 
said control member to shift therewith and 
aligned with said abutment element for engaging 
the same to cause closure of said one valve rela 
tive to said communication at a predetermined 
point in shifting movement of said shiftable ele 
ment in said one direction to halt said movement 
at said point, the second of said valves being ar 
ranged for manual operation thereof. 
3. Positioning apparatus consisting of, the 

combination of a pneumatic device having a 
shiftable element carrying a control member, 
said element being associated with a chamber 
So as to be deflectible in one direction respon 
sive to Vacuum produced in Said chamber, re 
silient means yieldingly urging said element in 
the Opposite direction being included in said 
pneumatic device, a valve for controlling com 
munication between said chamber and a source 
of vacuum, resilient means for yieldably holding 
said valve open relative to said communication, 
a shiftable operating member for said valve hav 
ing an abutment element carried thereby, and 
an abutment element connected With said con 
trol member to shift therewith and aligned with 
said first-mentioned abutment element for en 
gaging the same to cause closure of said valve 
relative to said communication at a predeter 
mined point in movement of said shiftable ele 
ment in said one direction to halt said move 
ment at said point, one of Said abutment ele 
ments being adjustively movable relative to the 
corresponding one of said members in the direc 
tion of relative movement of said abutment ele 
ments to enable selective variation of the position 
of Said predetermined point. 
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